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AHW Configuration

• 2-way nested, vortex tracking grid at 4km, 
additional nest at 1.33 km

• No cumulus parameterization at 4 km or less.
• 12 km fixed grid nested into GFS, 

parameterized convection (Kain-Fritsch)
• 3-category cloud physics (no graupel), YSU 

PBL
• Initial conditions either GFS or GFDL



2005 Landfalling Cases Verified
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Key Areas Needing Improvement

• Flux Formulation
• Ocean Coupling
• Initialization
• Resolution of inner core dynamics



Katrina

Post real-time tests
• Flux Parameterization

– Fix u* over water
– Experiment with u* (CD)
– Experiment with CK

• Couple to mixed-layer ocean model
• EnKF and 3D-VAR initialization
• Add 1.33-km storm following domain



Katrina 
Forecasts

from 00 UTC 27 
August

•1.3 km captures part of 
rapid intensification

•All forecasts intensify late 
(erroneously)

•Obvious initialization 
problems (worse w/ GFS)

•Answers depend on flux 
formulation
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Surface Flux 
Experiments

1 Km 
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1 K D  
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D = Donelan Formulation

V2.1.2 = Charnock

D has less drag than V2.1.2

Less drag means

•Larger eye

•Stronger winds (usually)

•Higher central pressure



Ocean Mixing

Comparison of OML and Full Ocean 
Models for Idealized Vortex

Mixed Layer Model

Full Ocean Model
Price (1981)

Katrina: 4-km grid

Maxima in both idealized 
calculations is 3.1 K



Initialization
• Reduce model spinup (12 h)
• Improve intensity prediction < 2 days
• Methods

– EnKF
– 3DVAR
– 4DVAR
– NudgingGFS IVAN

EnKF IVAN



10-m Wind Comparison
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Radial Wind Profile: Katrina



Wind Profiles: Katrina
NOAA P-3 17 UTC 28 
– 00 UTC 29 August

AHW 19-23 UTC 28 
August



Reflectivity 
on 1.33-
km Grid

http://www.mmm.ucar.edu/wrf/users/workshops/WS2006/presentations/Session3/1.33KM-ref.avi


Rainbands: Katrina
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Vorticity Profile: Katrina

max
1C  = V  (1 - )
nλ



Conclusions
• Flux Formulation

• Apparently large sensitivity
• Controls eye size, pressure-wind relationship
• CK perhaps greatest unknown (and important!!)

• Ocean Coupling
• Columnar mixed-layer model capture most short-term effects of 

full ocean model
• Need to incorporate altimetry data to initialize ML depth

• EnKF promising as initialization method 
• Sub-2-km grid spacing necessary for inner core

• Issue of spurious Rossby waves (Katrina and Rita)
• Width of eye wall?
• Rainbands show less cellular character

• 12-km AHW surprisingly good so far: Is 4-km still “no-
man’s land”?

• Verification methods are obsolete



2006
http://www.wrf-model.org/plots/realtime_main.php

Init 
(dd/hh)

SLP 
(mb)

WSP 
(m/s)

0912 984 35

1012 994 32

1112 997 26

1212 995 26

1300 986 34

OBS 995 31

dx= 12 km
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